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Abstract 
Microseismic monitoring technology is a kind of all-digital type and real-time 
monitoring method, and it has some characteristics such as spatial orientation for 
source, reduction of labor intensity, real-time remote analysis for many experts etc. 
Now，this technique has been successfully in the effective use of underground rock 
mass stability monitoring in mine, hydropower, petroleum and so on, but it was rarely 
reported to be used in the stability monitoring of tailing pond.The tailing ponds are 
major hazards, and to carry out the monitoring of tailing pond has major engineering 
significance, economic and social value. The tailings dam is piled up with a kind of 
porous three-phase loose media, and it is very different to the rock media. For the first 
time, correlative numerical simulation and a large number of field tests were made for 
researching the propagation characteristics of elastic wave and the guided wave 
characteristics of waveguide in the tailings, and for exploring the applicability of 
microseismic monitoring technology in the tailings in this paper at home. The theory 
basis was provided for the application of this technology in the future. The contents 
and results of research are as follows: 
 (1) Dangerous and harmful elements of the tailing pond were identified from 
tailing dam unit, conveying tailings unit, drainage unit.The failure mode of tailings 
dam was divided into flood failure mode,seepage failure mode,slope instability failure 
mode and seismic disaster failure mode,then the disaster-causing mechanism of the 
tailings dam falling was analyzed . The situation and hazardness of tailing pond were 
discussed, some disasters of dam break in tailing pond both at home and abroad were 
listed and analysed，and the principles，effectiveness and limitations of some common 
safety monitoring methods in tailing pond in China were illustrated. The necessity and 
characteristic of real-time monitoring technology are indicated in this paper. The 
theoretical and technical problems to be researched for real-time monitoring 
technology were outlined with its application prospect appraised. 
(2) Using the elastic medium elastic wave theory, the Biot theory and unsaturated 
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analyzing the propagation characteristics of the elastic wave in various states of the 
tailings. The relationship among the wave velocity, attenuation and the frequency, 
physical characteristics were analyzed. The results are similar with the general soil, 
the velocity of elastic wave in tailings is slightly below in general soil, but wave 
attenuation has quite large improvement in tailings. And the relations among the wave 
velocity, attenuation and the physical characteristics of the tailings are close to general 
soil. The related theory of soil can be applied to analyse tailings medium.  
(3) The field test was done in Yejiwei tailing pond of Shizhuyuan to research 
propagation characteristic of the elastic wave in tailings. The waveform received by 
the sensor and the frequency spectrum were collected and analyzed.The wave velocity, 
the elastic wave attenuation coefficient and the quality factor were calculated, draw 
elastic wave propagation in tailings attenuation curve was drawn. The results show 
that in nearly dry tailings, elastic wave propagation velocity is 119 m/s or so. The 
quality factor of tailing medium concentrates in 30 to 70. In the energy release of 30J, 
elastic wave can basically spread 50m or so, and can be told from the waveform.  
(4) Using steel bars as simple waveguides, field test was also done to research the 
guided wave characteristics of waveguide in the tailings.Though the comparative 
analysis of the signal which was received by waveguide and that with no waveguide, 
it shows that the frequency band width of signal received by waveguide is slightly 
lower than the non-waveguide signal. But waveguide has very significant 
enhancement effect for test signal (low frequency), and signal induction range of 
sensor can be increased by using waveguide. The diffraction phenomenon of low 
frequency signal dose not influence the signal enhance performance of waveguide. 
Waveguide can be used well in safety monitoring of tailing dam. 
(5) The results of the study show that, microseismic monitoring technology can 
be applied to tailings dam safety monitoring, and can make up for defects of the 
conventional monitoring method which was set by the existing monitoring standards. 
Through the seismic monitoring technology, more physical parameters can be 
provided for the physical and mechanical analysis of tailing dam stability, and a new, 
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